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Introduction:  Due  to poor  results  and  failure  encountered  in  osteosynthesis  of peri-articular  fracture  of
the knee,  arthroplasty  may  be suggested  to  osteopenic  elderly  subjects.  All  osteosynthesis  techniques
entail  loss  of independence  and  are  associated  with  elevated  mortality.  No  studies  deﬁnitively  establish
better  management  of  such  fractures.
Hypothesis:  Total  arthroplasty  provides  better  autonomy  after  peri-articular  fracture  of the  knee.
Material  and  method:  Seventy-nine  patients  aged  over  65  years  were  operated  on for  peri-articular
fracture  of  the  knee  between  April  2008  and  March  2013.  In 21  cases,  treated  by  a single  surgeon,
total  knee  arthroplasty  was  performed  in  view  of  osteopenia  or  osteoarthritis.  Mean  age  was  79  years
(range, 68–96  years).  There  were 10 distal  femoral  and  11  proximal  tibial  fractures.  Mean  follow-up  was
31 months  (range,  9–68 months).  Cases  of pathologic  fracture,  failed  osteosynthesis  and  non-operative
management  were  excluded.  All patients  showed  severe  osteopenia  on  radiology  and  half  already  had
advanced  osteoarthritis.
Results: One-year  mortality  was  14%.  At  last  follow-up,  the revision  rate  was  9.5%.  Fifteen  patients  were
followed  up.  Mean  Parker  score  fell  from  7.2  (range,  2–9)  preoperatively  to  4.6 (range,  0–9)  at  last  follow-
up, indicating  loss of independence.  At follow-up,  mean  IKS  score  was 116.6  (range,  0–192)  with  mean
IKS  knee  score  of  78.4  (range,  0–100)  and  IKS  function  score  of  38.2  (range,  0–100).  Mean  Oxford  score
was  36/60  (range,  18–53).  Global  IKS and  IKS function  scores  were signiﬁcantly  better  in case  of ASA-2
than  ASA-3  (P < 0.05).  There  was  no  difference  between  femoral  and  tibial  fractures  in terms  of IKS  or
Oxford  score  or loss  of  independence.
Discussion:  Total  knee  arthroplasty  can  be considered  for peri-articular  fracture  of  the  knee  in osteopenic
geriatric  patients.  Although  surgical  revision  was  less  frequent  than after  osteosynthesis  and  resumption
of  weight-bearing  was  immediate,  autonomy  was  still  impaired.  Mortality  was  comparable  to  other
reports.
Level  of evidence:  IV,  retrospective  study.
©  2015  Elsevier  Masson  SAS.  All  rights  reserved.. Introduction
Peri-articular fracture of the knee is generally complex and dif-
cult to treat, whatever the patient’s age. Osteosynthesis requires
rolonged postoperative non-weight-bearing [1,2]. Increasingly
requent cases in elderly subjects raise two major issues: the dif-
culty of achieving stable ﬁxation [3] and an elevated risk of
ecubitus-related complications [4]. Arthroplasty has become an
∗ Corresponding author at: Service de traumatologie, hôpital Salengro, CHRU de
ille, place de Verdun, 59037 Lille cedex, France.
E-mail address: boureau.ﬂorian@gmail.com (F. Boureau).
http://dx.doi.org/10.1016/j.otsr.2015.09.021
877-0568/© 2015 Elsevier Masson SAS. All rights reserved.option in shoulder, elbow and hip joint fracture in the elderly
[5–8]. In view of the poor results obtained with osteosynthesis
and non-operative management of distal femur fracture [9–11] and
proximal tibia fracture [12,13], total knee arthroplasty (TKA) may
be proposed as ﬁrst-line treatment for these fractures.
Few reports have been published, and follow-up was  often short
[14–20]. Rosen et al. [4] reported a large series of TKA for distal
femoral fracture, but with short follow-up. The SoFCOT series [16]
was one of the largest, but with a multicenter design and short
follow-up. It is not at present possible to determine which is the
optimal attitude for these fractures in a geriatric population.
The principal objective of the present retrospective study was  to
assess patients’ autonomy after recent peri-articular knee fracture
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reated by TKA. Secondary objectives were to assess the rates of
omplications and revision and also survival. The study hypothesis
as that TKA allows the patient to conserve preoperative auton-
my.
. Material and methods
.1. Patients
Between April 2008 and March 2013, 79 patients aged over
5 years were operated on for peri-articular knee fracture, includ-
ng 21 (18 male, 3 female) receiving TKA (Table 1). Arthroplasty
as indicated in case of severe osteopenia on radiology: cortical
hinning and hypertransparency of bone specimen [21]. Cases of
athologic fracture, periprosthetic fracture, and failed osteosynthe-
is or non-operative treatment were excluded (Fig. 1). Mean age
as 79 years (range, 68–96 years). There were 10 distal femoral
ractures (Fig. 2), graded on the AO classiﬁcation [22], and 11 prox-
mal tibial fractures, graded on Schatzker’s classiﬁcation [23]. ASA
cores were 3 in 13 cases and 2 in 8. In 4 patients, the fracture was
elated to known osteoporosis. Three patients had received long-
ourse corticosteroids, for rheumatoid arthritis in 1 case and for
sthma in the other 2. All patients showed radiologic osteopenia,
nd half had osteoarthritis on radiology (Fig. 2).
.2. Surgery
All patients were operated on by a single senior surgeon.
ean time to surgery following admission was 3.9 days (range,
–11 days). All implants were equipped with extension stems. Bone
nd ligament damage required a rotating hinge in 20 cases: 13
enux (Implantcast, Buxtehude, Germany), 4 Shivas (Dedienne,
auguio, France), 2 RHKs (Zimmer, Warsaw, IN), and 1 Endomodel
Link, Hamburg, Germany). In 1 tibial fracture, conserving the col-
ateral ligament insertions allowed an ACS SC semi-constrained
mplant (Implantcast, Buxtehude, Germany) to be used. Under
neumatic tourniquet, using a parapatellar anteromedial approach,
he bone fragments were ﬁrst reduced approximately and the
eight of the joint line with respect to a diaphyseal landmark
as measured. Osteosynthesis was not associated. Bone prepara-
ion followed the manufacturer’s speciﬁcations. Implants were all
able 1
ummary clinical data.
Case no. Age Type of fracture
(location and grade)
ASA
1 85 Femur 33B 3 
2  96 Femur 33C 3 
3  68 Tibia VI 3 
4  84 Femur 33C 2 
5  68 Femur 33B 2 
6  76 Tibia II 3 
7  79 Femur 33B 3 
8  73 Tibia II 2 
9  78 Tibia II 2 
10  71 Femur 33A 3 
11  70 Femur 33C 2 
12  91 Tibia IV 2 
13  82 Tibia V 3 
14  85 Femur 33A 3 
15  88 Tibia IV 2 
16  73 Tibia II 3 
17  80 Tibia V 3 
18  86 Femur 33C 3 
19  73 Tibia II 3 
20  75 Tibia V 2 
21  77 Femur 33C 3 
emur: AO classiﬁcation; Tibia: Schatzker classiﬁcation.: Surgery & Research 101 (2015) 947–951
entirely cemented (Fig. 3). Patellar resurfacing was not performed.
Full weight-bearing was allowed immediately postoperatively.
2.3. Assessment
Patients were assessed clinically at last follow-up, using the
Oxford [24], IKS [25] and Parker [26] scores. Demographic data,
ASA score [27] and preoperative Parker score were taken from the
medical records.
2.4. Statistics
The non-parametric Mann-Whitney test was used, with a sig-
niﬁcance threshold of P = 0.05, on Prism® software.
3. Results
Two patients (9.5%) developed complications requiring surgical
revision: 1 knee manipulation at 6 weeks for stiffness, with favor-
able evolution; and 1 deep infection (Staphylococcus epidermidis) at
6 months, managed by irrigation drainage associated to prolonged
antibiotic therapy due to fragile health status (ASA-3).
There were 6 deaths: 1 immediate postoperative, due to pul-
monary embolism; and 5 between months 6 and 29, unrelated to
arthroplasty. All of these patients had distal femoral fracture. 1-
year mortality was 14% for the series as a whole and 30% for distal
femoral fracture.
At a mean 31 months’ follow-up (range, 9–6 months), 15
patients had complete follow-up assessment: 11 tibial and 4
femoral fractures.
There was signiﬁcant loss of autonomy on Parker score
(P = 0.0326), which fell from 7.2 (range, 2–9) preoperatively to 4.6
(range, 0–9) postoperatively. Seven of the 15 patients kept their
preoperative level of independence; 11 were able to return home;
2 returned to their medical institution; 2 patients who  were inde-
pendent preoperatively were referred to an institution.
Mean ﬂexion was  99◦ (range, 40–130◦). Four patients showed a
mean 14◦ ﬂexion contracture (max., 20◦), without signiﬁcant dif-
ference between tibial and femoral fractures.
Mean Oxford score was  36 (range, 18–53), without signiﬁcant
difference between tibial and femoral fractures (Table 2). Mean
IKS score was  116.6 (range, 0–192); with a mean knee score of
 grade Preoperative Parker score Type of implant
6 Genux
7 Genux
9 Shiva
9 Genux
9 Shiva
2 Genux
2 Genux
9 ASC SC
9 Genux
2 Genux
9 Genux
2 Genux
9 Shiva
9 Genux
7 Genux
7 RHK
9 RHK
9 Endomodel
9 Genux
9 Shiva
9 Genux
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Fig. 1. Patient ﬂowchart.
Table 2
Clinical scores.
Whole
series
Tibial
fracture
Femoral
fracture
IKS global score at FU 117 127 89
IKS  knee score at FU 78 84 63
IKS  function score at FU 38 43 26
Oxford score at FU 36 35.7 36.8
Preoperative Parker score 7.2 7.4 7.1
Parker score at FU 4.6 5 3.5Fig. 2. Preoperative radiographs of distal femoral fracture with severe osteopenia.
78 (range, 0–100) and mean function score of 38 (range, 0–100).
There were no signiﬁcant differences between tibial and femoral
fractures for clinical scores or loss of autonomy (Table 2).
ASA-2 patients had better IKS scores than ASA-3 patients
(respectively, 163 [range, 86–192] and 87 [range, 0–165]
[P = 0.0151]) and better IKS function scores (respectively 49 [range,
0–100] and 19 [range, 0–70] [P = 0.0347]); there were no signiﬁcant
differences for IKS knee, Oxford or Parker scores.
There were no cases of radiolucency at last follow-up; mean
HKA angle was 177◦ (range, 171–180◦).
Fig. 3. Two-year postoperative radiographs of the patient shown in Fig. 2. The
implants are entirely cemented.
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. Discussion
In the present series of peri-articular fracture, TKA did not pre-
ent loss of autonomy in elderly patients. The study hypothesis was
ot conﬁrmed.
Arthroplasty as primary treatment for knee joint fracture was
rst described by Wolfgang in 1982 [14]. There have been few
ublished studies [4,14–20]. The advantage lies in immediate
eight-bearing and early mobilization, avoiding loss of auton-
my in a geriatric population and the often underestimated
eniscal, ligamentous and cartilage lesions, the rate of which
ay  be as high as 71% in tibial plateau fracture [28]. Despite
mmediate weight-bearing, however, the present series showed
onsiderable loss of autonomy (2.6 points on the Parker scale),
hereas Parratte et al. reported a loss of 1.7 points. In the
resent series, mean IKS function score was 38, comparable to
hat reported by Malviya et al. (IKS = 35.5) and lower than that
n the SoFCOT symposium (IKS = 54). The high comorbidity rate
62% ASA-3) in the present series may  account for the difference
n results with respect to Parratte’s series (27% ASA-3). Vanden-
ussche et al. [10] reported a better IKS function score (IKS = 56)
ith locking plate femoral osteosynthesis, but in a younger pop-
lation (mean age, 60.7 years versus 79 years in the present
eries).
The present retrospective series, however, was  smaller than
hose reporting osteosynthesis [9–13], and lacked a control group.
t was nevertheless one of the largest of its kind, with long follow-up
nd no loss to follow-up. The variety of implants used was  another
imitation, but the surgical technique was invariable and all proce-
ures were performed by the same senior surgeon.
The rate of postoperative complications is also one of the draw-
acks of surgical treatment. Ali et al. reported 79% ﬁxation failures
n proximal tibial fractures in over 60-year-olds [29]. Karman et al.
30] reported 9% femoral amputation after supracondylar femoral
racture, and even suggested primary amputation for bed-ridden
atients. Arthroscopy avoided surgical revision for non-union and
steosynthesis disassembly. The present revision rate (9.5%) was
omparable to that reported by Parratte [16] (11.5%), and less than
hat associated with osteosynthesis. Vandenbussche [10] reported
 reintervention rate of 10–12% for bone grafting and 4–16% for
isassembly or infection. The present complications rate, how-
ver, was higher than in TKA for primary osteoarthritis, but lower
han for post-traumatic osteoarthritis [31,32], which is as high as
5%.
Like proximal femoral fracture, distal femoral fracture entails
ery high mortality. Streubel et al. reported a rate of 23% [33] and
he present series, similarly, showed 30% mortality associated with
istal femoral fracture. Lower rates of complications and of surgical
eintervention and immediate resumption of weight-bearing did
ot improve survival.
Arthroplasty as primary treatment conserves ranges of motion
nd avoids pain. In the present series, mean IKS knee score was
8, similar to that in the SoFCOT symposium [16] (IKS = 82) and
ower than that reported by Malviya et al. [17] (IKS = 90). Results
re less satisfactory in osteosynthesis, with an IKS knee score of 71
or locking plates in the adult series reported by Vandenbussche
t al. [10].
The present results are comparable to those in the literature.
rimary arthroplasty for fracture entails fewer complications and
evision surgeries than osteosynthesis, but does not improve sur-
ival. These results are to be interpreted cautiously, due to the
maller series of prostheses compared to osteosynthesis. The tech-
ique is difﬁcult and requires good experience of primary and
evision knee implant surgery. It would seem to be better adapted
o more independent patients, although the present results fail to
etermine a threshold of autonomy.
[
[: Surgery & Research 101 (2015) 947–951
5. Conclusion
The study hypothesis was not conﬁrmed: total knee arthroplasty
for knee joint fracture did not systematically conserve preoperative
autonomy. Survival was similar to that found with osteosynthesis in
this type of fracture, despite immediate weight-bearing and a lower
rate of complications. Even so, the low rates of complications and
of revision surgery make this a good indication in elderly patients
with severe osteopenia.
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